Over the past 30 years there has been a preponderance of literature on the echolocation of microchiropteran bats. Only recently has there been a determined attempt to understand the role of vision in the orientation of these animals (SUTHERS, 1970) . Anatomical and physiological evidence has indicated that these bats possess the equipment necessary for visual perception (SLrrHERS & WALLIS, 1970) . Naturalistic studies have indicated that blindfolding disrupts the homing ability of bats released a substantial distance from their home caves (BARBOUR, DAVIS & HASSELL, 1966; WILLIAMS & WILLIAMS, 1967; WILLIAMS, WILLIAMS & GRIFFIN, 1966) . Behavioral experiments have shown that echolocating bats can solve visual discrimination learning problems (CURTIS, 1952; EISENTRAUT, 1950; SUTHERS, CHASE & BRAFORD, 1969) , that they can avoid objects visually while flying in aerial mazes (CHASE & SUTHERS, 1969) , and that they perform optomotor responses in the presence of moving stripes (SUTHERS, 1966) .
The above studies indicate that many echolocating bats possess a capacity for visual perception when echolocation cues are not present, and that visual orientation may play a role in their natural behavior. The question now arises concerning the extent to which echolocating bats employ vision, even when echolocation cues are available and distinct. That is, in situations in which cues in both modalities are available, will the bats' behavior be controlled by visual or echolocation cues? Evidence for visual perception in intact Myotis sodalis in the presence of distinct echolocation cues comes from an experiment by DAVIS & BARBOUR (1965) . Bats were released during daylight hours in a room having several windows and a glass door. It was found that in the course of flying around the room the bats would crash head-on into the transparent glass on a high percentage of the approaches. When the 1) The authors wish to thank Dr George A. CICALA for his valuable advice concerning several phases of the present study. The data were collected by the second author for his master's thesis and have been presented in papers read before the 1970 meetings of the American Society of Mammologists and the American Association for the Advancement of Science. procedure was repeated using blinded bats the percentage of crashes was greatly reduced. These results suggest that intact bats sometimes use visual cues in preference to echolocation cues.
The purpose of the present experiment was to determine the relative extent to which the behavior of }'-1yotis lucifugus would come under the control of visual and echolocation cues in a discrimination learning task with cues in both modalities being distinct and relevant for obtaining food reinforcement.
METHODS Subj ect t s.
The sixteen subjects were M. lucifitgus. The ten experimental subjects were captured in July, ig6g in northeastern Maryland. Of the six control animals, two were experienced (S5 & S9), having participated in the experimental conditions, and the remaining four were naive and were obtained in December, ig6g in a northern New Jersey mine tunnel while in hibernation. The control animals were fitted with black felt blindfolds which were applied with Duo Surgical Adhesive while the animals were lightly anesthetized with ether. Before being covered, each eye was coated with Neo-Polycin Opthalmic to prevent irritation from the blindfolds. Each animal received one day in which to adapt to the blindfolds, after which there was no behavioral evidence of pain or irritation due to the blindfolds. The blindfolds remained on the control animals throughout training.
All animals were in captivity for approximately one week prior to the beginning of the experiment, were maintained on a diet of ten meal worms per day and water available ad libitum, and were housed five to seven animals per single 76 X 76 X 76 cm wire mesh cage.
Apparatus. s.
The training apparatus is diagrammed in Fig. i . The walls of the apparatus were made of wood and were painted gray, except for the wall at the stimulus end, which was made of o.64 cm stainless steel hardware cloth. The floor was made of the same hardware cloth, and the apparatus was covered with o.64 cm Plexiglas with hinged sections over the startbox and over the running area which could be opened in order to place the animal back in the startbox after each trial. The startbox door was made of o.64 cm stainless steel hardware cloth with a wooden frame. The experimenter could open the door by depressing a foot pedal which pulled a string attached to the door. The apparatus was placed on a table and elevated by legs which were 7.1 cm high. The experimenter sat behind the stimulus end of the apparatus and was separated from the apparatus by a white sheet. The table was located in a closed 2.7 X 3.7 X 2.o m high room with off-white painted plasterboard walls, a linoleum floor, and an acoustic tile ceiling. Illumination was provided by a ¢o-W incandescent bulb in a small reflector, and was projected from under the table on to th.e room wall at the startbox end of the apparatus. The room's temperature was maintained at 22 Co.
The stimuli were large and small o.64 cm Plexiglas isosceles triangles painted with either black or white enamel. The small triangles were 8 cm at the base and had an altitude of 3 cm with an area of 12 cm2. The large triangles w-ere io cm at the base and had an altitude of 5 cm with an a area of 25 cm2. A 1.2 cm diam. hole was drilled in the center of each stimulus. The stimuli were suspended from slots at the far end of the apparatus and were perpendicular to the floor of the apparatus. The distance between the centers of the stimuli was 20.3 cm.
The luminance of the stimuli was determined by repeated measures of each stimulus
